Climate warming, euxinia and carbon isotope perturbations during the Carnian (Triassic) Crisis in South China by Bond, D.P.G.. et al.

1
6
6
1
6LEHULD
3DOHRWHWK\V
3DQWKDODVVD
2FHDQ
$QWDUFWLFD
6RXWK
&KLQD
*21':$1$
7KH&DUQLDQZRUOG
a0D
:UDQJHOOLD
)ORRG%DVDOW
.DUD'HUH
%DVDOW
6RXWK7DLP\U
FRPSOH[
+XJOX3LQGRV
YROFDQLFV
.(<
EDVDOWLF
VLOLFLF
YROFDQLVP
YROFDQLVP
&+(






&
DU
QL
DQ
1
RU
LD
Q
-X
OLD
Q
7X
Y

7X
Y


/D
FL
DQ
:UDQJHOOLD
)ORRG%DVDOW
6RXWK7DLP\U
&RPSOH[
$U$U
.DUD'HUH
%DVDOW
ELRVWUDWLJUDSK\ 83E0D
+XJOX
3LQGRV
&DUQLDQ
&ULVLV




&
$
5
1
7
-
1
2
5
/
/
/$
'

7KLVVWXG\
5LJRHWDO
'DO&RUVRHWDO
'DO&RUVRHWDO

+RUQXQJHWDOE
+RUQXQJHWDOD


ïñ&
ïñ&ïñ&
&3(&DUQLDQ3OXYLDO(YHQW
&+(&DUQLDQ+XPLG(SLVRGH
&:3&DUQLDQ:HW,QWHUPH]]R
PRQVRRQ
YROFDQLVPZDUPLQJ
VLOLFLFODVWLFLQÀX[
DQR[LD QHJDWLYHįïñ&H[FXUVLRQïñ&
&+( &3( && &:3
&
DU
QL
DQ

&
UL
VL
V

.R]XUDQG%DFKPDQQ









 6RXWK&KLQD
 *HUPDQLF%DVLQ
 ,QGLD+LPDOD\D
 6LFDQL%DVLQ
 6RXWKHUQ$OSV
 +XQJDULDQ%DVLQ1RUWKHUQ&DOFDUHRXV$OSV
&3( &3( &3(
$
&
LQWHUYDOVWXGLHG
5HSRUWHGSKHQRPHQDFRQFOXVLRQ6WXG\DUHD 7HUPXVHG


%
"
&&&DUQLDQ&ULVLV
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
/RQJ&KDQJ
WR
=KHQIHQJ

SODWIRUPFDUERQDWHV
*/
</-
/6.

+%&
%1
%
=*3
NP
/DWH
7ULDVVLF
(DUO\
7ULDVVLF
VWXGLHGVHFWLRQ
0LGGOH
7ULDVVLF
$
1DQSDQMLDQJ
%DVLQ
NP
<DQJW]H3ODWIRUP
VWXGLHGDUHD
6RXWK&KLQD
&
</-)P
=*3)PSHODJLFQRGXODUOLPHVWRQH
:<)PEODFNVKDOHVZLWKOLPHVWRQH
/6.)PÀ\VFKVDQGPXGVWRQH
%1)PSDUDOLFVDQGPXGVWRQH
+%&)PPRODVVHFRQJORPHUDWHVDQGPXGVWRQHFRDO
QR
WW
R
VF
DO
H
SODWIRUPF\FOLF
OLPHGRORVWRQH
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
PP
PP
XP
&U
XP
&D
5
)
*
+ ,
' (&
0
Q
HQ
UL
FK
P
HQ
W
QRGXODU
OLPHVWRQH
$ %
:D\DR)P
=KXJDQSR)P
/DLVKLNH)P
=KXJDQSR
/LPHVWRQH
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/

ED
VH
6
DP
SO
H
3
RV
LWL
RQ
FD
UE
RQ
FR
QR
GR
QW



WR
S
'































/R
QJ
&
KD
QJ

'
UD
JR
Q
&
RX
UW








0
R
$
O




G
&
FD
UE















G
&
R
UJ
0
Q
S
SP

&
RQ
RG
RQ
W
]
RQ
DW
LR
Q

4
XD
GU
DO
HO
OD


WD
GS
RO
H
"
"

4
XD
GU
DO
HO
OD



Q
RD
K
1
RU
LJ
RQ
GR
OH
OOD



V
SS

/RQJWHUP(QYL URQPHQWDO 6WUHVV
3
DU
DJ
RQ
GR
OH
OOD


I
RO
LD
WD
HX
[L
QL
F
DQ
R[
LF
G\
VR
[L
F
R[
LF
0
DU
LQ
H
UH
GR
[
F
RQ
GL
WLR
QV

0
Q
D
QR
P
DO
\
$
=

$
=

$
=

,
=

&+(

4
XD
GU
DO
HO
OD


SU
DH
OLQ
GD
H
$
=















P
RG
HU
Q

(
VW
LP
DW
HG
WH
P
SH
UD
WX
UH

&





Å
9
3
'
%
Å
9
3
'
%
8
7
K




P
D[



  G
2
3
2

KXPLGDULG
QRS\UL WHIUDPERL GV



)
UD
P
E
R
LG


G
LD
P
H
WH
U

P

P
D[



P
D[


P
D[






6
6
7
UD
QJ
H
3
UH
FL
SL
WD
WLR
Q
FR
YH
UH
G




:D\DR)P
=KXJDQSR)PXSSHUXQL W
(DUO\&DUQLDQ
/DWH&DUQL DQ
/6.)P
-XOLDQ
-XOLDQ
7XYDOLDQ
VK
DO
HP
DU
OP
LF
ULW
H
=
7XYDOLDQ
P
Å
9
6
0
2
:

DULG
4DFXPL QDWXV
3IRO L DWD "
3L QFO L QDWD "
4WDGSRO H "
4DIISUDHFRPPXQL VWL
1VS
4SUDHO L QGDH
1QDYL FXO D
4H[JUFDUSDWKL FD
4SRO \JQDWKL IRUPL V
4QRDK
4FIPDDQWDQJHQVL V
"
&
RQ
RG
RQ
WGU
DQ
JH
V
/RQJRE
/DGLQLDQ
=
KX
JD
QS
R
VH
TX
HQ
FH

FR
QW
LQ
XH
V














.
(
<
DP
P
RQ
RL
G
QR
GX
OD
UO
LP
VW
SO
DW
WH
QN
DO
N
JU
H\
Z
DF
NH
FD
OF
LV
SK
HU
HV
EL
YD
OY
H
FU
LQ
RL
G
"

4
XD
GU
DO
HO
OD



H[
J
U


FD
US
DW
KL
FD
$
=

"
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
4XDGUDOHOOD
WDGSROH
4XDGUDOHOOD
H[JUFDUSDWKLFD
4XDGUDOHOOD
QRDK
*ODGLJRQGROHOOD
H[JUQRGRVD
1RULJRQGROHOOD
VSS
3DUDJRQGROHOOD
IROLDWD
4XDGUDOHOOD
SUDHOLQGDH
-X
OLD
Q
7X
YD
OLD
Q
7UDFK\FHUDV
DRQ
7UDFK\FHUDV
DRQRLGHV
$XVWUR
WUDFK\FHUDV
DXVWULDFXP
7URSLWHVGLOOHUL





7URSLWHV
VEEXOODWXV
7URSLWHV
ZHOOHUL
.ODPDWKLWLHV
PDFUROREDWXV
$QDWURSLWHV
VSLQRVXV
'D[DWLQD
FDQDGHQVLV
7UDFK\FHUDV
GHVDWR\HQVH
$XVWUR
WUDFK\FHUDV
REHVXP
6LUHQLWHV
QDQVHQL
ZHVWHUQ
7HWK\V
%ULWLVK
&ROXPELD
$PPRQRLG]RQHV &RQRGRQW]RQHV
WKLVVWXG\
6RXWK&KLQD1RUWKHUQ
&DOFDUHRXV$OSV
4PRVWOHUL
4DXULIRUPLV
4FDUQLFXV
*ODGLJRQGROHOOD
WHWK\GLV
QVS
4XDGUDOHOOD
SRO\JQDWKLIRUPLV
FDUSDWKLFXV
*ODGLJRQGROHOOD
QRGRVXV
4XDGUDOHOOD
1RUWK
$PHULFD
4XDGUDOHOOD
WDGSROH
4XDGUDOHOOD
SRO\JQDWKLIRUPLV
B
0FRPPXQLVWL
4LQWHUPHGLXV
&DUQVDPXHOL
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
1 2a 2b 2c 3a 3b 4a 4b 4c
5a 5b 5c 6a 6b 6c 7a 7b 7c
8a 8b 8c 9a 9b 9c 10 11
12a 12b 12c 13a 13b 13c 14a 14b 14c
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
PP
$
%
& '
PP
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
*XL]KRX
6RXWK&KLQD 'RORPLWHV
,WDO\ 1RUWKHUQ&DOFDUHRXV$OSV
$XVWULD
       
G &FDUEÅ93'%
G &RUJÅ93'%

-X
O

-X
O

G &RUJÅ93'% G &RUJÅ93'%
-XO
-XO
7XY
7XY
   
   
/R
QJ

/RQJ
&+(&+(
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
6RXWK&KLQD
WKLVVWXG\
6RXWKHUQ$OSV
7URWWHUHWDO
&
$
5
1
1
2
5
-
/
7
&
$5
1
1RUWKHUQ&DOFDUHRXV$OSV
+RUQXQJHWDOE
7
-

&
$
5
1
1
2
5
 
7
-
1
2
5
//
˂7& ˂7& ˂7&










&
DU
QL
DQ

&
UL
VL
V
"
&+(
© 2017. This manuscript version is made available under the CC-BY-NC-ND 4.0 license http://creativecommons.org/licenses/by-nc-nd/4.0/
